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(57) Abstract 



The invention relates to an arrangement (200) for anaesthetising a living creature (V) and for maintaining said creature in an 
anaesthetised state, by administering thereto an infused volume of anaesthesia inducing pharmaceutical (22) in liquid phase per unit of time, 
with the aid of one or more lung ventilator units (A) and one or more infusion units (B). Chosen parts of the lung ventilator unit, with the 
exception of external insufflation hose, expiration valve, measuring probe and a number of hoses (12), and selected parts of the infusion 
unit (B), with the exception of cannula (5B) and hose (4B) are mutually combined to form a single equipment unit (201). Some of the 
parts of the equipment unit are mutually coordinated with respect to communication via a computer unit (600) included in the equipment 
unit, and the computer unit is adapted to monitor unit related criteria and creature related criteria. 
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AN ARRANGEMENT FOR ANAESTHETISING A LIVING CREATURE 

Field of invention 

The present invention relates to an arrangement for initially anaesthetising 
5 a living creature and to keep the creature within adapted levels of said anaesthetic 
state, the so-called depth of anaesthesia. 

Such states and depths of anaesthesia are achieved by infusing or inject- 
ing into a living creature a volume of anaesthesia inducing pharmaceutical in a liq- 
uid phase per unit of time. 
10 By "infused" is meant the continuous or intermittent and/or controllable de- 

livery of said pharmaceutical (anaesthetic) to a blood-carrying vessel, preferably 
intravenously. 

During this state there is required, among other things, the use of a lung 
ventilator and associated control unit, and an infusion unit and associated control 
15 unit, to regulate the increase in or reduction in the volume of pharmaceutical per 
unit of time required to regulate the depth of anaesthesia. 

In addition, arrangements of this kind comprise and/or include a plurality 
of sensors and/or measuring probes adapted to sense selected creature- 
associated criteria and to produce a signal that corresponds to the chosen crite- 
20 rion and its value or intensity at that moment in time. 

Examples of criteria thus selected and their intensity will be mentioned in 
the following text. 

The invention can be applied to any living creature that has a lung function 
and will be illustrated in the following with reference to its application on a human 
25 being, represented by a patient undergoing surgery, by way of simplification. 

Description of the background art 

With respect to earlier known apparatus and arrangements for anaesthe- 
tising a patient to a chosen depth of anaesthesia, it is normal to divide such states 
30 into three different categories, depending on the degree of consciousness of the 
patient, namely: 



WO 00/67820 



2 



PCT/SE00/00910 



• general anaesthesia, a state in which the patient is rendered unconscious arti- 
ficially and kept within adapted degrees or levels of unconsciousness (depth of 
anaesthesia); 

• regional anaesthesia, a state of insensitivity in the spine of a patient; and 

5 • local anaesthesia a state which is mainly applicable to minor surgery or treat- 
ment. 

The patients are conscious in the latter two categories. 

The present invention is adapted for application in the general anaesthe- 
sia category. 

10 This category includes two different groups of anaesthesia, namely inha- 

lation anaesthesia and total intravenous anaesthesia. 

There is used within the first anaesthesia group, inhalation anaesthesia, a 
lung ventilator that includes vaporiser equipment for anaesthesia inducing phar- 
maceutical, said lung ventilator creating conditions for the insufflation and expira- 

15 tion of air or air mixed with gaseous oxygen, which is mixed, in turn with anaes- 
thesia inducing gases. 

Although apparatus designed for inhalation anaesthesia have found wide 
use, they require the appropriation of very complicated equipment, partly to enable 
the insufflation and expiration phases to be controlled and partly to administer the 

20 supply of gaseous pharmaceutical, and also to evaluate patient related criteria 
and to regulate said criteria when necessary. 

Thus, it is likely that anaesthesia inducing gases will accompany the expi- 
ration gas in each expiration phase and consequently it is necessary to remove 
these gases from every enclosed space, such as the operating theatre, effectively 

25 and at short intervals. In addition, the equipment must, of course, be gas tight in 
general. 

It is also known in the case of such practice to assemble an inhalation an- 
aesthesia related system within respective clinics with the aid of different appara- 
tus obtained from different manufacturers and designed for different purposes. 
30 It is also known to appropriate a single system from a single manufacturer. 

Such systems, however, are highly complicated and the component parts of such 
systems make the equipment extremely heavy. It is also found that such a system 
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is space consuming and expensive and that the necessary inspections for possi- 
ble leakage are very difficult to carry out. 

The present invention relates to and includes an arrangement within the 
second anaesthesia group, i.e. total intravenous anaesthesia, wherein a volume of 
5 occurring or existing anaesthesia-inducing pharmaceutical in liquid phase is al- 
lowed to infuse per unit of time into the bloodstream of the living creature or pa- 
tient. 

It is necessary in this case to use a lung ventilator and an infusion unit 
which, with the aid of a control unit, is able to induce a given depth of anaesthesia 
10 in the patient and to keep the patient within adapted levels of said chosen depth of 
anaesthesia. 

It is known in this respect to use a number of apparatus taken from differ- 
ent manufacturers and to assemble these apparatus into a system or an arrange- 
ment. In order to induce a given depth of anaesthesia in a patient, each such 
15 system requires the use of a number of apparatus and measuring devices which 
function to enable a number of important patient criteria to be evaluated and to 
enable the well-being of the patient to be controlled. These criteria have normally 
been presented as instantaneous values and/or curves on the display surface of 
each apparatus. 

2 0 Criteria that concern the well-keeping/treatment of a patient are desig- 

nated therapeutic criteria and are detected/sensed, regulated and evaluated in 
one or more therapeutic units. 

Criteria that relate to patient diagnosis or patient supervision are referred 
to as diagnostic criteria and are sensed/detected and evaluated in one or more di- 
25 agnostic units. 

Some significant units and criteria in the present context have been listed 
in Figure 1, in which reference sign A identifies a lung ventilator and an associated 
control unit; B identifies an infusion unit and associated control unit for making ne- 
cessary adjustments to the volume of anaesthesia inducing pharmaceutical per 

3 0 unit of time; C identifies a unit which senses/detects prevailing air pressure, i.e. 

the air pressure in the mouth of the patient; D identifies a unit which evaluates the 
flow of air into the patient's lungs and, when necessary, also out of the lungs; E 
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identifies a unit which evaluates the C0 2 -content and the 0 2 -content of the air en- 
tering the lungs, and when necessary also the expiration air; F identifies a unit for 
evaluating ECG-values; G identifies a unit that evaluates blood pressure values 
NIBP; H identifies a unit for establishing oxygen saturation in the blood (Sp0 2 ); I 
5 identifies a unit which evaluates the degree of consciousness of the patient (the 
depth of anaesthesia) via sensed brain activity (the BIS-values); and J identifies a 
unit which evaluates PEEP-value. 

It is known in systems of this nature adapted for total intravenous anaes- 
thesia to allow a number of the criteria given under A-J above to be intercon- 
10 nected and combined in a common unit. 

For instance, it is known to combine the units for criteria C and J and for 
A, D and E respectively into a single unit. The criterion B and combinations of cri- 
teria F, G and H normally require separately operated and individual units. 

Known technology teaches the use of the infusion unit B and the lung ven- 
1 5 tilator A as separate units. These units are used to control the well-being of the 
patient and therefore include a number of therapeutic units. 

Other equipment and units are primarily designed to produce instantane- 
ous values or curves for other relevant patient-related criteria and include a num- 
ber of diagnostic units. 
20 By instantaneous values shall be understood measured values that can 

be evaluated instantaneously in the true meaning of the word, and also the forma- 
tion of mean values of a selected number of sensed/detected instantaneous 
measurement values. 

In the case of so-called multi-parameter monitors, it is known to co-ordi- 
2 5 nate the evaluated instantaneous values and the values for presentation of time- 
related graphs for selected relevant criteria and to show these graphs on a display 
surface. 

Summary of the present invention 

30 Technical problems 

When taking into consideration the technical deliberations that a person 
skilled in this particular art must make in order to provide a solution to one or more 
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technical problems that he/she encounters, it will be seen that on the one hand it 
is necessary to realise the measures and/or the sequence of measures that must 
be undertaken to this end, and on the other to realise which means is/are required 
in solving one or more of said problems. On this basis, it will be evident that the 
5 technical problems listed below are highly relevant to the development of the pre- 
sent invention. 

When considering the present standpoint of techniques as described 
above, it will be seen that a technical problem is one of providing with simple 
means an arrangement which enables the infusion of anaesthesia inducing phar- 
10 maceutical and which is based on principles for total intravenous anaesthesia 
while using one or more lung ventilator units and one or more infusion units, with 
first means for monitoring unit-related criteria, and second means for monitoring 
patient-related criteria, therewith creating conditions for a compact and mobile ar- 
rangement. 

15 In this respect, a technical problem resides in realising the significance of 

and the advantages afforded by allowing the component parts of the chosen lung 
ventilator, with the exception of insufflation hose, expiration valve, measuring 
probe and a number of hoses, and the component parts of the infusion unit, with 
the exception of cannula and hose, to be combined into a single equipment unit, 

20 and to mutually co-ordinate certain of said equipment unit parts from the aspect of 
communication through the medium of a computer unit arranged in the equipment 
unit, and to program the computer unit to monitor patient related criteria and unit 
related criteria. 

In addition, a technical problem resides in realising the significance of and 
25 the advantages that are associated with programming the computer unit to distin- 
guish between therapeutic criteria and diagnostic criteria through the medium of 
therapeutic units and diagnostic units included and mounted in said equipment 
unit. 

Another technical problem resides in realising the significance of and ad- 
30 vantages afforded by structuring one or more therapeutic unit and/or one or more 
diagnostic units on a printed circuit board or card and, when applicable, function 
units mounted on or related to said circuit board, and co-ordinating several such 
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boards in the equipment unit, wherewith an input of respective units is coupled 
internally in the equipment unit to one part of a two-part coupling means, where 
said parts are fastened to and co-ordinate in said equipment unit, and to realise 
that said parts of the coupling means belonging to said equipment unit shall be 
5 comprised of one or more hose couplings and one or more couplings/connections 
for electric conductors or cables. 

It will also be seen that a technical problem resides in the provision of 
conditions with the aid of simple measures that enable an external insufflation- 
hose section for the lung ventilator unit and its coupling part associated with said 

10 equipment unit to be co-ordinated with further external hose parts so as to enable 
an external hose bundle or assembly to be used, said hose bundle conveniently 
including a hose for controlling a patient-proximal expiration valve, two hose parts 
for measuring pressure differences, a hose part for measuring pressure and/or a 
gas sampling hose part. 

15 In addition, a technical problem resides in providing with the aid of simple 

measures conditions which allow the infusion unit to include a container that is 
held detachably by the equipment unit and that contains an anaesthesia inducing 
pharmaceutical in liquid phase. 

Another technical problem is one of creating with the aid of simple meas- 

20 ures conditions which enable the coupling parts associated with the equipment 
unit to be connected to a measuring probe, sensor or like device peripherally situ- 
ated and separated from the equipment unit, through the medium of a hose part or 
an electric conductor, where said measuring probe, sensor or like device may in- 
clude electronic circuits that are designed to sense the occurrence of patient re- 

25 lated criteria and to establish the values of said criteria. 

It will also be seen that a technical problem resides in providing with the 
aid of simple measures conditions that will enable such an equipment unit to be 
coupled to and/or readily releasably connected to a display unit adapted to display 
on a display surface one or more of the instantaneous values of criteria and/or 

30 timewise variation of said criterion. 

In this respect, a technical problem resides in realising the significance of 
and the advantages that are afforded by presenting requisite diagnostic criteria 
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and requisite therapeutic criteria in a co-ordinated fashion, thereby greatly assist- 
ing the anaesthetist and the surgeon in controlling and regulating the therapeutic 
criteria and/or diagnostic criteria of the patient, such as the depth of anaesthesia 
and/or other changeable states. 
5 Another technical problem is one of creating with the aid of simple means 

or measures conditions which enable the timewise variation of a number of cho- 
sen criteria to be presented on an image screen or display surface with at least 
some chosen time axes co-ordinated, for instance superimposed with respect to 
each other, and, when necessary, compensating for any lag time in evaluating the 

10 measuring result. 

Another technical problem is one of providing with the aid of simple meas- 
ures conditions that allow the timewise variation of one or more, although only a 
few, chosen criteria to be presented on an image screen or display surface in a 
time-axes time scale that is different to the time axes for other criteria. 

15 Another technical problem is one of realising the co-ordination that is re- 

quired to allow the predominant part of requisite circuits, units and equipment to 
be combined into a single equipment unit, where requisite measuring points, 
measuring probes, sensors, etc. can be connected to said equipment unit via 
coupling means in an easy and functionally reliable fashion. 

20 Another technical problem resides in providing an arrangement capable of 

readily effecting in the equipment unit such requisite processes as gas samp- 
ling/measuring, flow measuring, volume measuring, pressure measuring, ECG- 
measuring, saturation measuring and/or measuring the depth of anaesthesia. 

Yet another technical problem is one of providing an arrangement of the 

25 kind described in the introduction in which the equipment unit used is adapted to 
include the major part of a lung ventilator and its associated control unit, and to 
couple said ventilator to a computer unit. 

It will also be seen that a technical problem is one of realising the signifi- 
cance of providing an arrangement in which the entire lung ventilator is incorpo- 

30 rated in the equipment unit, with the exception of a hose portion that conducts in- 
sufflation gas to the patient, an outer portion of said hose for connection to an ex- 
piration valve, one or more hose portions extending between said valve and said 
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unit, a hose portion for actuation of the expiration valve to one of two positions 
from the equipment unit, a hose portion for determining gas pressure values and 
an adapted lowest overpressure value, and two hose portions belonging to the 
measuring probe for transferring flow-dependent gas pressure values to the 
5 equipment unit, said values being used to measure flow, and also said measuring 
probe and a hose portion for gas analysis. 

It will also be seen that a technical problem resides in creating conditions 
which enable all important function units to be combined in one single equipment 
unit, so that said unit can be attached to a readily accessible first part of a two-part 
10 hose coupling, said coupling part being adapted for coaction with a number of 
• further hoses in addition to coaction with an outer hose part for insufflation gas. 

It will also be seen that in respect of an arrangement of the kind described 
in the introduction a technical problem resides in enabling readily available first 
coupling parts of one or more two-part hose couplings to be connected to the 
15 equipment unit, where said first coupling parts are adapted for coaction with one 
or more hoses for evaluating different selected criteria, such as C0 2 -content, O r 
content, breathing frequency and like alternatives for pressure actuation of an ex- 
piration valve. 

Similarly, it will be seen in respect of an arrangement of the kind described 
20 in the introduction that a technical problem resides in enabling one or more first 
coupling parts of one or more readily accessible two-part electric coupling parts to 
be attached to said equipment unit, where said first coupling parts are adapted for 
coaction with one or more external electric cables which carry electric signals rep- 
resentative of different chosen criteria, such as the timewise presentation of ECG- 
25 values, PLET-values and BIS-values, and instantaneous values of the same or 
different chosen criteria, such as the HR-value, S p 0 2 -value and BIS-value respec- 
tively. 

Another technical problem resides in enabling the use of a display unit 
that is designed for inclusion in an arrangement and which co-acts with an equip- 
30 ment unit for presenting thereon timewise variations of the measurement values 
applicable to chosen criteria and the instantaneous values of the same or other 
chosen criteria, and structure these values on said display surface so that they 
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can be readily discerned and read, said display surface presenting one or more 
patient related criteria during a chosen depth of anaesthesia caused by said pa- 
tient infusing a volume of anaesthesia inducing pharmaceutical per unit of time. 

It will also be seen that a technical problem resides in enabling the meas- 
5 urement values and data obtained from chosen patient related criteria to be dis- 
tributed so that said values and data can be read easily on the display surface and 
readily modified, for instance through the medium of display-surface related fields 
and the orientation of said fields and/or through the medium of button or knob ac- 
tuation. 

1 0 Another technical problem is one of realising the significance of allowing a 

first wide surface area of the display surface to be adapted to show the timewise 
variation of a number of criteria, and a second smaller surface area adapted to 
show the instantaneous values, the highest and lowest values etc. of a number of 
criteria. 

15 It will also be seen that a technical problem is one of realising the signifi- 

cance of and the advantages afforded by allowing the first surface area to be 
adapted to show the timewise variation of a number of criteria, by orientating a 
chosen number of said criteria with the time axes being mutually equal and in su- 
perimposed relationship. 

20 A further technical problem is one of realising the significance of and the 

advantages afforded by allowing a second surface area to be divided into fields 
such that relevant criteria can be displayed in each field, for instance in an abbre- 
viated form, and to display adjacent thereto the instantaneous value of the criteria 
and the alternative maximum and minimum values or calculated values thereof. 

25 In respect of an arrangement of the kind described in the introduction and 

comprising an equipment unit and a display unit, still another technical problem is 
one of realising the advantages that are afforded when said display unit is rotata- 
bly mounted on and easily detached from the front part of the equipment unit, 
such as above a container that encloses anaesthesia inducing pharmaceutical 

30 and that can be actuated by the control unit of an infusion unit, and also to realise 
the significance of such placement. 
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It will also be seen that a technical problem is one of creating with the aid 
of simple measures conditions that enable a control circuit in the control unit for 
regulating the volume of anaesthesia inducing pharmaceutical supplied by unit of 
time to be actuated through the medium of actuating means positioned adjacent to 
5 and preferably above said container. 

Another technical problem is one of realising the significance of and the 
advantages afforded by allowing one or more control circuits in said control unit in 
the control unit for regulating criteria related to the lung ventilator to be actuated 
through the medium of actuating means located adjacent to and on one side of 
10 said container. 

Another technical problem is one of realising the significance of and the 
advantages afforded by allowing one or more control circuits for controlled regula- 
tion of other criteria to be actuated through the medium of actuating means posi- 
tioned in one or more rows within a third surface area of a display surface. 
15 Another technical problem resides in creating conditions for providing 

within the limited volume of the equipment unit activatable regulating devices that 
are adapted to hold a chosen value of a chosen criterion constant for regulating 
purposes. 

In addition to these problems it will be seen that a further technical prob- 
20 lem resides in creating with the aid of simple measures an arrangement for total 
intravenous anaesthesia, where said arrangement can be managed much more 
simply than earlier known combined and co-ordinated arrangement set-ups and 
which is designed to fulfil requirements laid down by the authorities, which results 
in reduced maintenance costs, which is more reliable in operation, and which sat- 
25 isfies the desire for less or small bulk, and which is therewith mobile. 

Another technical problem is one of realising the significance of and the 
advantages afforded by enabling the expiration gas of the patient to be conducted 
out into the room while the patient is anaesthetised, therewith facilitating cleaning 
of the ventilator and reducing the wear and tear thereon, while utilising a much 
30 smaller compressible volume (less than half). 
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The use of a display unit enables different magnitudes to be combined on 
the display surface and to phase shift and time-adapt the magnitudes, such as a 
pressure curve against a sample C0 2 -curve. 

It is also possible to plot one magnitude against another, for instance in an 
5 XY-diagram (PQ-loops and PV-loops). 

It is also possible to establish co-variations, for instance changes in blood 
pressure or BIS in respect of a changed infusion rate, via a TREND-function. 

A further technical problem resides in the creation of conditions with the 
aid of simple measures and with the use of a computer unit which enable ad- 

1 o vanced calculations or computations to be carried out by collecting together all pa- 

rameters, for instance lung mechanics and indirect calorimetry and other associ- 
ated advanced expert systems, where the computer is able to monitor a plurality 
of parameters and to draw logical conclusions therefrom, for instance give an 
early indication of problems and/or initiate the need for advice, for instance in re- 
15 ducing lung compliance (the stretchability of the lung). 

Another technical problem resides in creating with the aid of simple meas- 
ures and with the use of a computer unit conditions that make possible a closed- 
loop anaesthesia process, e.g. enable the infusion rate from which the BIS-values 
are obtained to be controlled, or to control the lung ventilator on the basis of the 

2 0 C0 2 -values obtained. 

Another technical problem is one of creating with the aid of simple meas- 
ures and with the use of a computer unit conditions for reducing and/or totally 
eliminating mischievous alarms (several alarms resulting from the same basic 
cause) and to make possible so-called smart alarms, wherewith the computer unit 
25 initially sets the alarm limits on the basis of obtained patient criteria, therewith 
making things easier for the user. 

Another technical problem is one of creating with the aid of simple meas- 
ures and with the use of a computer unit conditions which enable a display image 
or display surface to be transmitted to another locality via telecommunications, 
30 e.g. via the Internet. 

This enables the display surface to be presented on-line for consultation 
with another doctor in another district and locality. 
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The invention also provides the option of presenting display images of 
differing advanced degrees and therewith adapt the system to the needs and ex- 
perience of the user. 

The interface can also be readily updated for different languages and/or to 
5 provide technical services and updating of software in the system over the tele- 
communications network. 

A technical problem resides in creating with the aid of simple measures 
and with the use of a PC-compatible computer unit conditions for advanced statis- 
tic data processing, and economic follow-up of the use of the machine and the 
1 o consumption of pharmaceuticals for instance, and enables the use of standard 
PC-components, for instance card readers, for entering patient journals, and to 
utilise readily the speed and inexpensive development of PC-technology in other 
respects. 

A further technical problem is one of creating with the aid of simple meas- 
15 ures and with the use of a computer unit conditions for plotting the infusion char- 
acteristic of the infusion unit on the display surface and also to allow the user to 
insert the value mg/kg/h instead of ml/h. 

Solution 

20 The present invention thus takes at its starting point an arrangement for 

anaesthetising a living creature by administering thereto an infused volume of an 
anaesthesia inducing pharmaceutical in liquid phase per unit of time, while using 
one or more lung ventilator units and one or more infusion units, and by using first 
means to monitor unit-related criteria and second means to monitor patient related 

25 criteria. 

With the intention of solving one or more of the aforesaid technical prob- 
lems it is proposed in accordance with the invention that selected parts of the lung 
ventilator unit, with the exception of insufflation hose, expiration valve, measuring 
probe and a number of hoses, and selected parts of the infusion unit, with the ex- 
30 ception of cannula and hose, are combined to form a single equipment unit, that 
certain of said equipment unit parts are mutually co-ordinated with respect to 
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communication via a computer unit included in the equipment unit, and that said 
computer unit is adapted to monitor unit-related criteria and patient-related criteria. 

According to proposed embodiments that lie within the scope of the pres- 
ent invention it is proposed that the computer unit is adapted to distinguish be- 
5 tween therapeutic criteria and diagnostic criteria through the medium of therapeu- 
tic units and diagnostic units included in the equipment unit. 

It is also proposed that one or more therapeutic units and/or one or more 
diagnostic units are structured on a printed circuit board or card and that, when 
applicable, function units are mounted on said board, and also that a plurality of 
10 such boards are co-ordinated in the equipment unit, and that an input of respec- 
tive units is coupled internally of the equipment unit to one part of a two-part cou- 
pling device where said parts are attached to and co-ordinated in the equipment 
unit . 

The coupling parts belonging to the equipment unit are comprised of one 
15 or more hose couplings and one or more electric connectors. 

It is also proposed that an external hose part coupled to the lung ventilator 
unit and that a number of other external hose parts are arranged in a hose bundle 
or hose assembly that includes a hose part for insufflation gas, a hose part for 
controlling a patient-proximal expiration valve, two hose parts for measuring pres- 
20 sure difference, a pressure measuring hose part and/or a gas sampling hose part. 

It is also proposed that the infusion unit will include a container or vessel 
that can be held firmly to the equipment unit but readily removed therefrom, said 
container containing an anaesthesia inducing pharmaceutical in liquid phase. 

It is also proposed that the coupling parts of the equipment unit shall be 
2 5 connectable to a measuring probe, sensor or the like separate from the equipment 
unit, through the medium of an external hose part or an external electric conduc- 
tor, wherewith said measuring probe, sensor or the like may include electronic cir- 
cuits adapted for sensing/detecting the presence and the value of patient related 
criteria. 

30 It is particularly proposed that a display unit is coupled to and/or secured 

to said equipment unit, and that said display unit is adapted to show the instanta- 



WO 00/67820 , A PCT/SE00/0091O 

14 

neous values of one or more criteria and/or the timewise variation of said criteria 
on a display surface. 

With the intention of solving one or more of the aforesaid technical prob- 
lems it is also proposed in accordance with the invention that one or more first 
5 criteria related to one or more diagnostic units, and that one or more second crite- 
ria related to one or more therapeutic units can be presented on the display sur- 
face of a display unit, that one or more of said first criteria is/are chosen for display 
on the display surface as instantaneous values, and that one or more of said first 
criteria is/are chosen for display on said display surface as the timewise variation 
10 of the criterion. 

By way of proposed embodiments that lie within the scope of the present 
invention it is also suggested that one or more of said second criteria is/are se- 
lected for display on the display surface as instantaneous values, and that one or 
more of said second criteria is/are selected for display on said display surface as 
1 5 timewise variation of the criterion. 

In the case of certain criteria that are selected for display as the timewise 
variation of the criterion, the time axes are co-ordinated and disposed in superim- 
posed relationship. 

It is necessary for sensor associated signals to be delayed in respect of 
2 0 some criteria. 

It is also proposed that the instantaneous values of one or more criteria 
related to one or more diagnostic units and/or the instantaneous values of one or 
more criteria related to one or more therapeutical units can be stored in the mem- 
ory of the computer and presented as timewise variations of the criterion, as re- 
2 5 quired. 

It is also proposed that a few selected instantaneous values are stored in 
the memory time-related for presented time curves, so that the trend taken by the 
curve or certain variations in a time compressed form can be repeated. 

It is also proposed in accordance with the present invention that an 
30 equipment unit will include a lung ventilator and its associated control unit, and an 
infusion unit and its associated control unit, and that said equipment unit is also 
adapted to include and detachably hold a container or vessel that encloses an an- 
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aesthesia inducing pharmaceutical in liquid phase, and that said equipment unit is 
also adapted to include or to co-act with said display unit. 

It is also proposed that a first coupling part of a two-part hose coupling is 
attached to the equipment unit, and then particularly to one end-wall part thereof, 
5 said coupling part being adapted for coaction with a hose part that functions to 
conduct a gas flow generated in the ventilator and intended for insufflation. 

It is also proposed that one or more first coupling parts or one or more 
two-part hose couplings is/are attached to the equipment unit, and then particu- 
larly to one end-wall part thereof, said coupling part being adapted for coaction 
10 with one or more hoses for measuring pressure, measuring flow and/or analyzing 
gas, wherewith the equipment unit is associated with means for evaluating differ- 
ent criteria, such as C0 2 -content, 0 2 -content, breathing frequency and similar cri- 
teria. 

It is also proposed that one or more first coupling parts of one or more 
15 two-part electric connectors is/are connected to the equipment unit, particularly to 
one end-wall part thereof, wherein said connector parts are adapted for coaction 
with one or more external electric cables that carry sensor-related electric signals 
representative of different criteria, such as ECG-values, Sp0 2 -values, BIS-values, 
PLET-values. 

2 0 It is also proposed in accordance with the invention that there is included 

a display unit whose display surface is divided so that there can be presented on 
one section of said surface one or more criteria relating to an anaesthetised pa- 
tient, where the anaesthetised state of said patient has been caused by infusion of 
a volume of anaesthesia inducing pharmaceutical per unit of time, wherein it is 

25 particularly proposed in accordance with the invention that a first surface area of 
said display surface shall be adapted to display the timewise variation of a number 
of criteria, and that a second surface area of said display surface shall be adapted 
to display the instantaneous values of a number of criteria. 

It is also proposed in accordance with the invention that a first surface 

30 area of said display unit shall be adapted to display the timewise variation of a 
number of criteria by arranging at least some of the time axes equally and in su- 
perimposed relationship. 
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In addition, it is proposed that a second surface area shall be divided into 
fields and that one or more criterion, suitably in an abbreviated form, and the in- 
stantaneous value of respective criterion can be displayed within each field. 

In the case of an arrangement that includes an equipment unit and a dis- 
5 play unit it is proposed that the display unit is rotatably mounted on and readily 
removable from the front part of the equipment unit, above a container that en- 
closes anaesthesia inducing pharmaceutical and that is activatable by the control 
unit of the infusion unit. 

It is also proposed that the control unit will include a control circuit for 
10 regulating the volume of anaesthesia inducing pharmaceutical administered per 
unit of time that can be activated by activating means, preferably positioned adja- 
cent to and above said container. 

It is also proposed that control circuits in the control unit for regulating cri- 
teria related to the lung ventilator can be actuated via activating means, preferably 
15 positioned adjacent to and on one side of said container. 

Control circuits in a control unit for regulating a number of criteria can also 
be actuated via activating means that are preferably orientated in row within a 
third surface area of said display. 

It is also proposed that the equipment will include activatable control 
2 0 means adapted to hold a value of a selected criterion constant. 

Advantages 

Those advantages primarily afforded by an arrangement for anaesthetis- 
ing a living creature or patient by administering to the patient an infused volume of 

2 5 anaesthesia inducing pharmaceutical in liquid phase per unit of time, and while 
using, inter alia, a lung ventilator and an infusion unit together with associated 
control units, reside in the creation of conditions which enable the requisite circuits 
to be combined into a single equipment unit that can be easily transported and 
that requires little space, wherewith the requisite sensors, measuring probes, etc. 

30 to be coupled to the equipment unit can be connected readily and positively be- 
tween patient and equipment unit. 
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The invention also includes a display unit which provides conditions for 
monitoring all relevant criteria in a total intravenous anaesthesia-induced state in a 
simple and safe fashion, so that established relative criteria and their timewise 
variation or instantaneous values can be overseen during surgery. 
5 It is also possible with the aid of computer associated circuits to create 

conditions in which the evaluated measurement values are delayed so as to co- 
ordinate their appearance with respect to time. 

The criteria-related measurement values can be held constant (closed 
loop) via computer related circuits, expert systems can be co-ordinated over tele- 
10 communications networks, and conditions can be created for distance use, rele- 
vant alarm functions can be co-ordinated, and different alarm criteria can be given 
different priorities. 

The primary characteristic features of an inventive arrangement, in accor- 
dance with the present invention, are set forth in the characterizing clause of the 
15 accompanying claim 1 . 

The primary characteristic features of a display unit according to the pres- 
ent invention are set forth in the characterizing clause of the accompanying claim 
21. 

2 0 Brief description of the drawings 

An earlier known arrangement and two inventive arrangements for anaes- 
thetising a living creature or patient by administering thereto an infused volume of 
anaesthesia inducing pharmaceutical in liquid phase per unit of time will now be 
described in more detail with reference to the accompanying drawings, in which 
25 Figure 1 lists a number of known unit-related and patient-related criteria that 
can be utilised and/or evaluated beneficially with the patient in an 
anaesthetised state, through the medium of one or more therapeutic 
units and one or more diagnostic units; 
Figure 2 is a perspective view of an earlier known system in which various 
30 therapeutic units and various diagnostic units are disposed in a room 

in mutually spaced relationship; 
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is a block diagram illustrating a first embodiment of an integrated 
equipment unit according to the invention; 

is a perspective external view of an equipment unit and associated 
display unit included in the inventive arrangement; 
is a plan view of the display surface of a display unit and shows pro- 
posed orientation of first, second, third and fourth surface areas such 
that timewise variation of criteria and a number of instantaneous val- 
ues of said criteria can be monitored graphically and in a time rela- 
tionship; 

illustrated the principle connection of a measuring probe and a valve 
for enabling the flow and volume of insufflation gas and expiration 
gas to be determined and controlled, and also other criteria related to 
said gas; 

illustrates an example of a hose bundle with a hose cross-section 
that can be used as an integrated connection between the equip- 
ment unit and the valve/measuring probe shown in Figure 6; and 
is a block diagram of a second integrated equipment unit according 
to the invention, including a number of electric circuits, a lung venti- 
lator and associated control unit, and an infusion unit and associated 
control unit for regulating the supply of anaesthesia inducing phar- 
maceutical, and a computer unit and connected display unit. 

Description of known embodiments 

Figure 1 lists a number of pieces of equipment, units and electric/elec- 
25 tronic circuits required to anaesthetise a living creature or a patient by administer- 
ing an infused volume of anaesthesia inducing pharmaceutical per unit of time and 
keeping the patient anaesthetised during surgery, and thereafter to arouse the pa- 
tient from said anaesthetised state. 

Figure 1 is intended to illustrate a number of therapeutic units adapted to 
30 control the well-being of the patient, and a number of diagnostic units adapted to 
sense/detect and evaluate patient-related criteria for visually and/or audibly in- 
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forming the anaesthetist and/or surgeon as to the state of the patient, and to pro- 
vide the possibility of regulating current values for each chosen criterion. 

Thus, the reference A in Figure 1 identifies a lung ventilator. Lung venti- 
lators of this particular kind are complicated and are known to the art and, in the 
5 following text, are simplified to comprise principally a drive unit 1A and a control 
unit 2A. 

The lung ventilator A includes a first hose 3A adapted for delivery of insuf- 
flation gas to a patient V, and an insufflation valve 5A which is connected to the 
ventilator A by the hose 3A. 

1 0 The lung ventilator A also includes a second hose 4A for expiration of gas 

from the patient V, and an expiration valve 6A connected to the hose 4A, said 
second hose 4A having the same cross-section as the hose 3A. 

The mutually opposite ends of the hoses 3A and 4A are combined in a 
patient-adapted mouthpiece. 

15 The reference B identifies a schematically illustrated and known infusion 

unit, where movement of an infusion syringe is effected by a part 1B and a control 
unit2B. 

A unit B of this kind is known to the art and is based on a container in the 
form of a syringe 3B that encloses an anaesthesia inducing pharmaceutical in liq- 

2 0 uid phase, and which an actuator means of a stepping motor functions to press a 
plunger into the syringe, wherewith pharmaceutical can pass through a hose 4B 
so as to create infusion of pharmaceutical into the patient's bloodstream. The 
control circuit 2B is designed to increase or decrease the volume infused per unit 
of time in a regulating fashion. 

2 5 The distal end of the hose 4B is connected to a cannula 5B inserted in the 

patient's bloodstream. 

C identifies a unit which senses the air pressure prevailing in the mouth 
and lungs of the patient, and includes an actuator part 1C and a control unit 2C. 
The instantaneous pressure in the mouth or oral cavity of the patient can be de- 

30 tected and determined through the medium of a hose 3C connected to the pa- 
tient's mouth. This also enables the PEEP-pressure (J) to be evaluated, this pres- 
sure denoting the air pressure between insufflation phases. 
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D identifies a unit which includes a sensing unit 1D and a control unit 2D 
and which functions to evaluate the flow of gas (air) into the patient's lungs and, 
when necessary, the flow of expiration gas. 

The unit 1D is connected to a sensor or measuring probe 5D by means of 
5 two hoses 3D and 4D, and the sensor or measuring probe 5D is designed to initi- 
ate measurement of the flow, through the medium of pressure differences P1 and 
P2 in the hoses 3D and 4D. As a result of time-related integration in the control 
unit 2D, the sensor or measuring probe is also able to establish the volume during 
an insufflation and expiration phase respectively in addition to establishing said 
10 flow. 

The measuring probe 5D may be of the kind described and illustrated in 
more detail i US Patent Publication 5 088 332. 

The reference letter E in Figure 1 identifies a unit which establishes the 
C0 2 -content and 0 2 -content of the insufflation gas and/or the expiration gas, said 
15 unit including a sensing/detecting unit 1E and an evaluating unit 2E. A hose 3E is 
connected to the unit 1E. The evaluating unit 2E includes circuits that enable the 
instantaneous value of the C0 2 -content and/or the 0 2 -content to be established 
and/or the timewise variation in the pulsating insufflation or expiration gas. 

F identifies a unit for establishing the patient's ECG-values and for evalu- 
20 ating the timewise variation of these values with the aid of a sensing unit 1 F and 
an evaluating unit 2F. 

One or more measuring points or pads are applied to the patient and con- 
nected by an electric conductor 3F, wherewith electric signals are detected and 
evaluated partially in the unit 1F. 
25 G identifies a blood pressure evaluating unit that includes a sensing unit 

1G and an evaluating unit 2G. More particularly, the unit evaluates an NIBP-value 
(Non Invasive Blood Pressure), by observing pressure variations in the hose 3G. 

H identifies a unit that evaluates blood oxygen saturation, in which signifi- 
cant electric signals carried on a conductor 3H are received in a sensing unit 1H 
30 and evaluated in an evaluating unit 2H. This value is designated Sp0 2 . The same 
unit can be also used to evaluate a PLET-value. 
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The letter I identifies the process of evaluating the degree of conscious- 
ness or the depth of anaesthesia of a patient through the medium of a unit that in- 
cludes a receiver circuit 11 and a control circuit 21 and which functions to evaluate 
the instantaneous brain activity of a patient. 
5 Electric signals representing the instantaneous brain activity of the patient 

arrive on the conductor 31 and are received in a circuit 1 1 and processed in the 
evaluating unit 21 so as to be able to show timewise variation of the degree of 
consciousness and therewith enable the depth of anaesthesia of the patient to be 
evaluated. 

10 The letter J identifies a device for establishing the lowest air value in re- 

spect of lung overpressure. This value can be determined under C. 

Figure 2 is a perspective view of an earlier known array of apparatus for 
achieving total intravenous anaesthesia, where the individual apparatus or pieces 
of equipment have been combined and placed in an operating theatre in a co-ordi- 
15 nated manner. 

Figure 2 shows only some of the units and criteria shown in Figure 1, 
these units and criteria having been given the same reference signs for the sake 
of illustration. 

Each of the aforesaid evaluating units is designed to generate and alarm 
2 0 when the evaluated measurement value falls below or exceeds a predetermined 
limit of value. 

Description of embodiments at present preferred 

Figure 3 is a block diagram illustrating schematically an arrangement 200 

25 constructed and integrated in accordance with the principles of the invention, said 
arrangement including an equipment unit 201 (shown more clearly in Figure 4) 
which comprises mutually connected necessary pieces of equipment such as to 
create a mobile unit to which there is connected a display unit 202 having a dis- 
play surface according to Figure 5. 

30 The timewise variations of the values and the criteria to be evaluated and 

presented on the display surface 202* of the display unit 202 are in accordance 
with the criteria shown in Figures 3, 4 and 5 (within parenthesis); 
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(F) the timewise variation of ECG-values; 

(E) the timewise variation of the C0 2 -values (or possibly the 0 2 -values); 

(H) the timewise variation of the PLET-values with respect to pulsation and 
strength of heart beats; 

5 (C) the timewise variation of the air path pressure P (or the flow rate Q); and 

(I) the timewise variation of the depth of anaesthesia (BIS) of the patient. 
The time axes wander from left to right for all criteria. 

A time axis of 20 seconds is proposed in the illustrated case. On the other 
hand, a time axis of about 2 hours is chosen for the BIS-curve. 
10 The time axis of the BIS-curve can be changed so as to compress the 

time axis in respect of times that are longer than the maximum given time of 2 
hours, so that all measurement values will be visible during the entire operation 
(surgical). 

With the respect to the values and criteria of instantaneous values, the 
15 display surface 202' of the display unit 202 in Figure 5 shall be divided so as to 
enable the following values to be determined from said criterion (in parenthesis): 

(G) the NIBP-value (mmHG) with respect to the systolic blood pressure, a mean 
value and the diastolic blood pressure; 

(F) the HR-value (BPM) denotes the heart frequency; 

20 (E) the EtC0 2 -value denotes the C0 2 -value in percentage at the end of each expi- 
ration phase; 

(E) the RR-value (BPM) denotes the breathing frequency calculated from the 
EtC0 2 -value; 

(H) the Sp0 2 -value denotes in percentage the blood oxygen saturation value; 
25 (E) the Fi0 2 -value denotes the fraction of inspired oxygen content in the insuffla- 
tion gas and possibly also in the expiration gas (Fe0 2 ) ; 

(D) the VL-value (litres) denotes the volume of insufflated gas and the volume of 
expired gas; 

(C) the P-value (cm H 2 0) denotes the pressure of the respiratory tract and PEEP- 
30 value (J), disclosing the pressure between two insufflation phases; 

(B) the V-inf. value (ml) denotes the volume of anaesthesia inducing pharmaceu- 
tical delivered to the patient; 
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(B) the P occl-value denotes the pressure in the container for the infusion unit, in 
the form of a bar graph; and 

(1) the BIS-value denotes the depth of anaesthesia or the degree of conscious- 
ness of the patient in percent. 

5 In the case of the present application it is necessary to force insufflation 

gas periodically to the patient V through an insufflation hose 3A, whereas expira- 
tion gas is allowed to pass directly to the surroundings. This can be effected 
through the medium of a pressure-actuated valve 15. It shall be possible to move 
the valve 15 to a closed state via a limited, overpressure on a line 7A. 

1 0 Such an arrangement, without hose (4A) for the expiration gas, provides a 

significantly smaller compressible volume, smaller than half the volume that needs 
to be actuated by the lung ventilator. 

Figures 3 and 4 illustrate an equipment unit 201 that includes a lung ven- 
tilator A and a number of requisite connection hoses, among other things. 

15 As will be seen from Figure 3, the ventilator A has an air intake and a gas 

(0 2 ) intake, and the insufflation gas through the hose 3A may consist of pure air, 
pure 0 2 -gas or a chosen mixture thereof. 

The hose 3A is thus adapted for insufflation gas and is connected to a 
valve 15. 

20 The hose 3A and all other hoses and electric conductors have been iden- 

tified with the same reference signs along their full length. 

It will be noted, however, that all hoses and conductors/lines will normally 
have within the equipment unit 201 an internal hose or conductor section that is 
connected to a two-part coupling unit in one end-wall of the equipment unit, and 
2 5 will include an external hose or conductor section that is connected to a valve, 
measuring probe or the like. 

Figure 3 also shows the known valve (6A in Figure 1) divided functionally 
so that a part 6A' is included in the ventilator A and functions to apply an over- 
pressure in the hose 7A. This overpressure can be varied between two values and 
30 in accordance with the phase of the insufflation gas. 

The other part is comprised of the valve 1 5. 
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The hose 7A is designed to control the valve 15 from one state to another 
state with the aid of the valve 6A' and with a controlled overpressure, so as to 
force insufflation gas into the patient V in one first valve position and to enable ex- 
piration gas to pass freely in a second valve position. 
5 This free passage of the expiration gas can take place against an adapted 

counterpressure (the PEEP-pressure) which may range from 2-20 cm water col- 
umn for instance. 

The hoses 3A and 4D are pressure-measuring hoses for measuring pres- 
sure differences and pressure variations generated by a gas flow. 

1 o The hose 3C is solely for measuring pressure. 

The hose 3E is intended to conduct insufflation gas or expiration gas to an 
evaluating unit for gas analysis. 

The four hoses 3C, 3E, 3D and 4D are together connected to equipment 
10 for sensing and evaluating the criteria C, D, E and J. The values obtained are 
1 5 sent to a computer unit 600. 

The equipment intended for criteria B, F, G, H and I is also integrated in 
the equipment unit 201, with their respective evaluating units 2B, 2F, 2G, 2H and 
21 connected to the computer unit 600. 

It will be evident from this that the equipment unit 201 shall have con- 

2 0 nected thereto seven external air or gas conducting hose parts or sections 7A, 3A, 

3D, 4D, 3C, 3E and 3G, preferably of mutually different cross-sections and/or dif- 
ferent orientation, and also an external hose 4B for conducting anaesthesia in- 
ducing pharmaceutical, and three external electrical connecting lines 3F, 3H and 
31. 

25 Also connected to the computer unit 600 is a display unit 202, which will 

be described in more detail below with reference to Figures 5 and 8. 

Figure 4 illustrates in perspective an inventive arrangement 200 that in- 
cludes an equipment unit 201 and associated display unit 202, for anaesthetising 
a living creature by administering thereto an infused volume of anaesthesia-in- 

30 ducing pharmaceutical per unit of time with the aid, inter alia, of a lung ventilator 
and an infusion unit with associated control units for regulating the magnitude of 
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the gas volume or the gas volume and/or the volume of pharmaceutical per unit of 
time as necessary. 

The complete arrangement 200 comprises and/or includes a plurality of 
external sensors, measuring probes and the like and requisite external hoses or 
5 conductor sections in addition to the compact equipment unit 201 and associated 
. display unit 202. 

Not all of these sensors and measuring probes are shown, but merely in- 
dicated. 

An external hose section or an external electrical conductor section shall 
10 be capable of detachably connecting respective sensors and measuring probes to 
the equipment unit 201 . 

Thus, there is shown in Figures 3 and 4 a number of sensors which are 
co-ordinated via an external electrical conductor section or via an individual exter- 
nal hose section and each connected via an individual two-part coupling device to 
15 a respective connecting part in the end wall 201 G of the equipment unit 201 . The 
sensor 13F is connected to the connector part 3F' via an external conductor sec- 
tion. 

Pressurised air is delivered to a cuff-like sensor 13G via an external sec- 
tion of the hose 3G and the cuff squeezed or tightened so as to stop the flow of 
2 0 blood. As the pressure of the air is slowly released, the pulsations occurring in the 
pressurised air are sensed as the blood is again allowed to flow freely. 

This section of the hose 3G between the cuff and the equipment unit 201 
is connected to a connector part 3G' in the end wall 201 g via a two-part connector. 
A sensor 13H is connected to a connector 3hT in the end wall 201g via an 
25 external electrical conductor section and via a two-part connector, for evaluating 
the S p 0 2 -value. 

A sensor 131 is connected to a connector 31* in the end wall 201 g via a 
two-part connector and via an external electrical conductor section, for evaluating 
the BIS-values. 

30 These sensors 13F, 13G, 13H and 131 may be of a known kind. 
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The external sections of the hoses 3A, 3C, 3D, 4D, 3E and 7A are all cou- 
pled to a mouth-proximal valve arrangement that includes a valve 15 and a meas- 
uring probe 42. 

The equipment unit 201 is also designed to include and enclose essential 
5 parts of a lung ventilating unit A whose internal hose section for the insufflation 
hose 3A opens out into a two-part hose coupling that has a connection part 3A' in 
the end-wall 201 g. 

Correspondingly, the internal sections of the hoses 7A, 3D, 4D, 3E and 3C 
are adapted to open out into a respective two-part hose coupling that includes a 
10 connector part 7A\ 3D\ 4D\ 3E' and 3C located in the end-wall 201 g. 

The invention also allows all or at least selected external sections of all 
hoses to the valve 15 and the measuring probe 42 to be collected in a single hose 
bundle 12, with a connecting part 12" adapted for all hose section adapted for 
fixed but readily removed coaction with the connector parts 7A\ 3A', 3D\ 4D\ 3E' 
15 and 3C in the end-wall part 201 g. 

The equipment unit 201 is also adapted to include essential parts of said 
infusion unit B, including the control unit 2B and the actuator part 1B. 

The equipment unit 201 is also designed to include and detachably hold a 
container or vessel 20' belonging to an infusion unit B and containing anaesthesia 
2 0 inducing pharmaceutical 22 in liquid phase, and is also designed to carry said dis- 
play unit 202. 

As before mentioned, there extends between the valve 14 and measuring 
probe 42 and the equipment unit 201 a hose bundle 12 which includes a plurality 
of external sections of the hoses used. 

25 Figure 7 shows a proposed cross-section of one such hose bundle 12, 

from which it will be evident that solely external hose sections for hoses 3A, 3D, 
4D, 3C, 3E and 7A are co-ordinated in an exemplifying manner, whereas the 
hoses 4B and 3G have individual hose coupling 4B\ 3G' at the side of the hose 
coupling common to remaining hoses and including the connecting part or cou- 

30 pling device 12". 

As will be seen from Figure 4, there is attached to one end-wall part 20 1g 
of the equipment unit 201 a first coupling part of the two-part hose coupling, where 
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it is indicated that one connecting part 3A' is placed centrally and where the con- 
necting parts 7A\ 3D\ 4D\ 3E' and 3C are orientated peripherally for coaction 
with an external hose bundle 12 of given cross-section according to Figure 7. 

Anaesthesia inducing pharmaceutical is administered under an adapted 
5 pressure via the coupling part 4B\ and the NIBP-values are sensed via the cou- 
pling part 3G\ 

Also mounted on the same end-wall part 201g of the equipment unit 201 
are one or more connector parts of one or more electrical connectors, said con- 
nector parts being adapted for coaction with one or more external electric cables 
10 or conductors that carry electric signals representative of different criteria, such as 
ECG-values (3F'), Sp0 2 -values and PLET-values (3hT) and BIS-values 31' respec- 
tively. 

Figure 5 illustrates a proposed embodiment of a suitable display surface 
202' in slightly larger scale than in Figure 4. 
15 The display unit 202 is adapted for co-operation with an arrangement of 

the kind described in the introduction and the display surface 202' functions to 
present one or more criteria applicable to a patient in a state of anaesthesia in- 
duced by administering to the patient a volume of anaesthesia inducing pharma- 
ceutical per unit of time, by infusion. 
20 It will be seen from the figure, and also from Figure 8, that the display 

surfaice 202' is divided into a number of large and small surface areas. 

A first surface area 202A is adapted to show the timewise variation of a 
number of criteria, while a second surface area 202B is adapted to show the in- 
stantaneous values of a number of criteria. 
25 The first surface area 202A is adapted to show the timewise variation of a 

chosen number of criteria, by equally orientating the time axes of a number of cri- 
teria in mutually superimposed relationship. 

More specifically, four different criteria are shown with the same time axes 
in the following order: uppermost ECG-values, followed by C0 2 -values, followed 
30 by PLET-values and then the P-values. 

The lowermost field shows the BIS-values with an own time axis. 
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The second surface area 202B is divided into fields in which a criterion is 
shown in each field, in an abbreviated form, with the instantaneous value of re- 
spective criteria shown adjacent thereto. 

Figures 5 and 8 illustrate in all desirable clarity that an uppermost field 81 
5 discloses the NIBP-value and the RR-values, the next following field 82 discloses 
the EtC0 2 and RR values, the next following field 83 discloses the Sp0 2 -value and 
the Fi0 2 -value, the next following field 84 discloses VL and the P-values, and that 
the next following field 85 discloses the value Vinf concerning the volume of ap- 
plied anaesthesia inducing pharmaceutical, while a field 86 shows the mean BIS- 
10 value in percent. The display also includes a field 87 for the Poccl-value, the value 
of the pressure in container 20' . 

More particularly, it is proposed in accordance with the present invention 
that one or more first criteria related to one or more diagnostic units, and one or 
more second criteria related to one or more therapeutic units are allowed to be 
15 presented on a display unit or a display surface, that one or more of said first crite- 
ria is/are selected for display on said display surface as instantaneous values, and 
that one or more of said first criteria is/are selected for display on said display 
surface as the timewise variation of the criterion. 

One or more of said second criteria are chosen for display on the display 
20 surface as instantaneous values, and one or more of said second criteria are cho- 
sen for display on said display surface as the timewise variation of the criterion. 

In the case of some criteria chosen for display as the timewise variation of 
the criterion, the time axes are co-ordinated and arranged in superimposed rela- 
tionship. 

25 In order to obtain concordance of the time axes and instantaneous values, 

it is necessary with respect to some criteria to delay sensor-related signals, for in- 
stance through the medium of time delay circuits 2C, 2D', 2F' and 2H' with mutu- 
ally adapted time delays. 

It is also proposed that the instantaneous values and/or graph-related val- 

30 ues of one or more criteria related to one or more diagnostic units, and/or corre- 
sponding values of one or more criteria related to one or more therapeutic units 
are stored in the computer memory so that the instantaneous values can be 
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shown as timewise variation of the criterion and the graph-related values shown 
as compressed trends when necessary. 

Referring back to Figure 4, it will be seen that the display unit 202 is ro- 
tatably mounted on and readily removed from the front part 201a of the equipment 
5 unit 201 and above a container 20' that contains anaesthesia inducing pharma- 
ceutical 22 and which can be actuated by the control circuit of the infusion unit. 

A control unit for regulating the volume of anaesthesia inducing pharma- 
ceutical administered per unit of time can be actuated through the medium of an 
activating device positioned adjacent to and above the container. 
10 One or more control circuits for regulating other criteria, such as criteria 

relating to the lung ventilator, can be actuated via activating means positioned 
adjacent to and on one side of said container 20\ these activating means being 
referenced 210. 

It is also possible within the scope of the invention to allow one or more 
15 control circuits included in the control unit for regulating chosen criteria to be actu- 
ated through the medium of activating means orientated in one or more rows, 
such as within a third surface area of the display unit referenced 202C in Figure 4. 

The equipment unit 201 also includes regulating means which are acti- 
vated via the computer unit and which function to regulate a value of a chosen 
20 criterion and/or keep said value constant. 

Figure 6 shows schematically a valve arrangement 15 and an adjacent 
measuring probe 42 for controlling lung ventilation and for measuring different 
criteria relating to the administered insufflation gas, and when necessary also cri- 
teria relating to the expiration gas. 
25 Figure 7 is a cross-sectional view of an external hose bundle 12 whose 

one end is able to co-act with the equipment 12 via a coupling device 12", while 
the other end of said hose bundle 12 is adapted for coaction with the valve 15 and 
the measuring probe 42. 

For instance, it will be seen from Figure 7 that the hose bundle 12 has a 
30 large hose cross-section for the connection 3A f and the hose 3A, a hose cross- 
section for connection 7 A' and the hose 7A, a hose cross-section for the connec- 
tion 3D* and the hose 3D, a hose cross-section for the connection 4D' and the 
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hose 4D, a hose cross-section for the connection 3E' and the hose 3E, and a hose 
cross-section for the connection 3C and the hose 3C. 

Figure 8 is a schematic block diagram showing another proposed em- 
bodiment of the mutually co-acting parts and circuits enclosed in the equipment 
5 unit 201 , wherewith certain of said parts and circuits can be controlled and moni- 
tored by a computer unit 600 that has associated programs and storage units. 

This embodiment is based on the concept of co-ordinating requisite 
evaluating units included in utilised units to be included in a common computer 
unit 600. A person skilled in this art will be able to produce on the basis of the 
10 above description software and a control system adapted to the aforementioned 
functions, and it is therefore deemed unnecessary to describe the necessary pro- 
gramming to any greater extent in this document. 

Where possible, the reference signs given in Figure 3 have also been 
used in Figure 8 to identify corresponding function blocks. 
15 The lung ventilator A has also been described in connection with the cir- 

cuits that require pressure and flow in order to determine desired criteria through 
the medium of said circuits. These have been shown and described with reference 
to the lung ventilator. 

It should be mentioned that the majority of the function block shown in 
20 Figure 8 for selected criteria are known to the art, and will not therefore be de- 
scribed in greater detail. 

Thus, Figures 3 and 8 show that the occurrence/presence of and the 
value of chosen criteria are delivered to a central or common computer unit 600 
which is connected to the display unit 202 via a line 600A which is adapted -for 
2 5 two-way information, so that the computer unit 600 is able to transmit desired val- 
ues to the display unit 202, while the third surface area 202C can be used to send 
instructions and messages to the computer unit 600 which changes the conditions 
of said criteria on the basis of these signals. 

It is applicable to both embodiments that structuring of the instantaneous 
30 values presented on the display unit are field-related in the manner shown in the 
enlarged view of Figure 5. 
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With regard to the surface area 202C, it can be mentioned that alarm lim- 
its can be entered and evaluated via manual actuation of the surface section - 
Alarm Limits-of the surface area 202C, that certain measurement values can be 
presented over a long time period (the time axis is extended) via the surface sec- 
5 tion -TRENDS-, calibration can be effected via -CAL-, certain measurement values 
can be presented via -SETUP-, and the timewise variation can be frozen for closer 
assessment via -FREEZE-. 

The display surface 202* has a fourth surface area 202D in which other 
relevant information is presented, such as malfunctioning and/or an alarm. 
1 0 Both of the aforedescribed embodiments incorporate different time delays 

for compensation of so-called lag time. 

In order to achieve timewise-correct indication of several criteria it is nec- 
essary to delay rapidly evaluatable criteria so that said criteria can be displayed on 
the display at the same moment in time as criteria that are evaluated more slowly. 
15 For instance, it can be assumed that the C0 2 -value and the 0 2 -value for 

criterion E is the last value to appear with respect to time, and consequently it is 
necessary to delay other criteria over an adapted time period, so that these values 
will appear simultaneously in co-ordination on the display surface. In practice, the 
delay concerned will be shorter than one second. 
2 0 Consequently, equipment corresponding to equipment 2C f 2D, 2F and 2H 

include adapted time delay circuits 2C\ 2D', 2F' and 2H\ which are preferably in- 
dividually adapted. 

The computer equipment 600 of both embodiments may be equipped with 
an -expert system-, where a utilised computer program is adapted to sense and 
2 5 calculate and interpret obtained measurement values and also to set alarm limits. 

The computer program of the Figure 8 embodiment is referenced 601. 

A computer program 602 may be adapted to control received measure- 
ment values against set point values in a closed-loop-sequence. 

Computer program 603 may be used to change the limit values for 
30 adapted criteria in accordance with the patient's weight, sex, race, etc. 
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The information displayed on the display surface can be transferred to an- 
other display screen with the aid of a computer program 604 and also with the aid 
of the telecommunications network, such as over the Internet. 

Although the invention has been described with reference to the use of a 
5 sole infusion unit B, it will be understood that two or more such units can be used, 
with the same or mutually different pharmaceutical. 

The lung ventilator A can be duplicated so that one unit is used for each 
individual lung, therewith enabling separate control of insufflation and expiration. 

It is also proposed that therapy control is effected through the medium of 
10 keys and knobs and the equipment unit 201, while diagnostic control can be ef- 
fected via the display unit 202. 

The two illustrated and described embodiments of the invention are also 
based on the assumption that the various parts of the equipment unit are mutually 
co-ordinated with respect to communication via a computer unit provided in the 
15 equipment unit, and that said computer unit is adapted to monitor unit-related cri- 
teria and patient-related criteria. 

The computer unit 600 is also adapted to distinguish between therapeutic 
criteria and diagnostic criteria through the medium of therapeutic units and diag- 
nostic units included in said equipment unit, said therapeutic and diagnostic units 
20 being co-arranged on a printed circuit board included in the equipment unit and, 
when applicable, having function units mounted thereon, wherewith an input to re- 
spective units is connected internally to one part of a two-part coupling device with 
said part attached to the end-wall of said equipment unit. 

For instance, it can be mentioned that an ECG-board or card has a con- 
25 struction that requires three (3) connection electrodes with each electrode having 
a respective external conductor section. 

The C0 2 -board and 0 2 -board has a gas analysing unit mounted thereon. 

Both boards are connected to a separately mounted sampling pump. 

It will be understood that the invention is not restricted to the aforede- 
30 scribed and illustrated exemplifying embodiments thereof and that modifications 
can be made within the scope of the inventive concept as illustrated in the accom- 
panying claims. 
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CLAIMS 

1. An arrangement for anaesthetising a living creature and maintaining said 
creature anaesthetised, by administering to said creature an infused volume of an 

5 anaesthesia inducing pharmaceutical in liquid phase per unit of time with the aid of 
one or more lung ventilator units and one or more infusion units, and including first 
means for monitoring unit-related criteria and second means for monitoring crea- 
ture-related criteria, characterized in that selected parts of the lung ventilator unit, 
with the exception of insufflation hose, expiration valve, measuring probe and a 

10 number of hoses, and selected parts of the infusion unit, with the exception of 

cannula and hose, are mutually combined to form an equipment unit; in that some 
of said parts of said equipment unit are mutually co-ordinated with respect to 
communication via a computer unit included in the equipment unit; and in that said 
computer unit is adapted to monitor unit-related criteria and creature-related crite- 

15 ria. 

2. An arrangement according to claim 1, characterized in that said computer 
unit is adapted to distinguish between therapeutic criteria and diagnostic criteria, 
through the medium of therapeutic units and diagnostic units included in said 

20 equipment unit. 

3. An arrangement according to claim 1 or 2, characterized in that a thera- 
peutic unit and/or a diagnostic unit is structured on a printed circuit board or card, 
which when applicable has a function unit or units mounted thereon;. in that sev- 

25 eral of said boards or cards are co-ordinated in the equipment unit, with one input 
of respective units connected to one part of a two-part coupling device, wherewith 
said parts are attached to and co-ordinated on the equipment unit 

4. An arrangement according to claim 3, characterized in that the coupling 
30 parts belonging to said equipment unit are comprised of one or more hose cou- 
plings and one or more electrical connections. 
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5. An arrangement according to claim 3, characterized in that an external 
hose part coupled to the lung ventilator unit and a number of other external hose 
parts are collected in a hose bundle. 

5 6. An arrangement according to claim 5, characterized in that said hose 
bundle includes a hose part for insufflation gas, a hose part for controlling a crea- 
ture-proximal expiration valve, two hose parts for measuring pressure difference, a 
hose part for measuring pressure and/or a hose part for sampling gas. 

10 7. An arrangement according to claim 1, characterized in that said infusion 
unit includes a container or vessel which encloses an anaesthesia inducing phar- 
maceutical in liquid phase and which can be releasably held by the equipment 
unit. 

15 8. An arrangement according to claim 3, characterized in that a measuring 
probe, sensor or like device separate from the equipment unit can be connected 
to the coupling parts belonging to said equipment unit via a hose part or an elec- 
trical conductor. 

20 9. An arrangement according to claim 8, characterized in that said measur- 
ing probe, sensor or like device includes electronic circuits which are adapted to 
sense/detect creature related criteria and to determine the value of such criteria. 

10. An arrangement according to claim 1, characterized in that said equip- 
25 ment unit has connected thereto and/or affixed thereto a display unit which is 

adapted for the display of one or more instantaneous criteria values and/or 
timewise variation of the criterion on a display surface. 

11. An arrangement according to claim 1 or 10, characterized in that one or 
30 more first criteria related to one or more diagnostic units, and one or more second 

criteria related to one or more therapeutic units can be presented on a display 
surface of the display unit; in that one or more of said first criteria is/are chosen for 
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display on said display surface as instantaneous values; and in that one or more 
of said first criteria is/are chosen for display on said display surface as timewise 
variation of the criterion. 

5 12. An arrangement according to claim 1 1 , characterized in that one or more 
of said second criteria is/are chosen for display on the display surface as instanta- 
neous values; and in that one or more of said second criteria is/are chosen for 
display on said display surface as timewise variation of the criterion. 

10 13. An arrangement according to claim 11 or 12, characterized in that the 
time axes of certain criteria chosen to be shown as timewise variation of respec- 
tive criteria are co-ordinated and arranged in mutually superimposed relationship. 

14. An arrangement according to claim 1 1 , 12 or 13, characterized in that the 
15 signals generated by a measuring probe, sensor and like device in respect of 

some chosen criteria are time-delayed prior to said criteria being presented on the 
display surface. 



15. An arrangement according to claim 11 or 12, characterized in that in- 
20 stantaneous values and values concerning time-related graphs for one or more 

criteria-related to one or more diagnostic units and/or instantaneous values and 
values concerning time-related graphs for one or more criteria related to one or 
more therapeutic units can be stored in memories for presentation as timewise 
variation of the respective criteria as required. 

25 

16. An arrangement according to claim 15, characterized in that the timewise 
variation of respective criteria can be presented in a time compressed form. 

17. An arrangement according to claim 1, characterized in that the control 
30 unit associated with the lung ventilator unit is either connected to a computer unit 

or included therein. 
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18. An arrangement according to claim 1 or 5, characterized in that a first 
part of a two-part hose coupling is attached to the equipment unit, wherewith said 
coupling part is not solely adapted for coaction with an external hose section for 
an insufflation gas flow, but also to a number of other external hose sections. 

5 

19. An arrangement according to claim 1 , characterized in that one or more 
first parts of one or more two-part hose couplings is/are attached to the equipment 
unit, wherewith said first coupling parts are adapted for co-action with one or more 
units for evaluating different criteria, such as C0 2 -content, 0 2 -content, breathing 

10 frequency and like criteria, and/or for pressure actuation of an expiration valve. 

20. An arrangement according to claim 1 , characterized in that the equip- 
ment unit has attached thereto one or more first parts of one or more two-part 
electric connectors, wherewith said first parts are adapted for coaction with one or 

15 more external electric cables that carry sensor-related electric signals representa- 
tive of different criteria, such as ECG-values, Sp0 2 -values, BIS-values, PLET- 
values. 

21 . A display unit adapted for coaction with an arrangement according to any 
2 0 one of the preceding claims, on which there can be presented one or more criteria 

relating to a living creature that has been anaesthetised by administering a volume 
anaesthesia inducing pharmaceutical in liquid phase by infusion per unit of time, 
characterized in that a first surface area of the display surface of the display unit 
is adapted to display the timewise variation of a number of criteria; and in that a 
25 second surface area of said display surface is adapted to display instantaneous 
criteria values. 

22. A display unit according to claim 21 , characterized in that the first surface 
area is adapted to display the timewise variation of a chosen number of criteria, by 

30 choosing mutually identical time axes and orientating said axes in superimposed 
relationship. 
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23. A display unit according to claim 21 , characterized in that the timewise 
variation of at least one (or more) of said criteria is (are) displayed in the surface 
area over a longer period of time than other criteria. 

5 24. A display unit according to claim 23, characterized in that the time axis is 
compressed in the event of a time duration that exceeds said longer time duration 

25. A display unit according to claim 21 , characterized in that the second 
surface area is divided into fields to enable respective criteria to be displayed in 

10 respective fields, e.g. in an abbreviated form, with the instantaneous value of re- 
spective criteria displayed adjacent thereto. 

26. An arrangement according to any one of claims 1-20 that includes a dis- 
play unit according to any one of claims 21-25, characterized in that said display 

15 unit is rotatably mounted on the front part of the equipment unit and above a con- 
tainer which contains anaesthesia inducing pharmaceutical and which can be ac- 
tuated by the control unit of said infusion unit. 

27. An arrangement according to claim 26, characterized in that the control 
20 circuit belonging to the control unit and functioning to regulate the volume of an- 
aesthesia inducing pharmaceutical administered per unit of time can be actuated 
via activating means belonging to said equipment unit and positioned adjacent 
said container. 

2 5 28. An arrangement according to claim 26, characterized in that the control 
circuit belonging to said control unit for regulating criteria related to the lung venti- 
lator can be actuated via activating means positioned adjacent said container. 



30 



29. An arrangement according to claim 26, characterized in that control cir- 
cuits for regulating further criteria can be actuated via activating means orientated 
in one or more rows within a third surface area of the display surface. 
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30. An arrangement according to claim 1 or claim 26, characterized in that 
the computer unit in the equipment unit includes activatable regulating circuits 
adapted for holding a value of one or more chosen criteria constant. 

31 . An arrangement according to claim 1 or claim 26, characterized in that 
said equipment unit is adapted to include or to carry a readily removed display 
unit. 
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